Changes, development, interaction, and sustainability are the key words that characterize processes in our society, including education. The ideas by Sterling (2001), Steinbah and Jelensky (Штейнбах & Еленский, 2004) that one of the main aims of education nowadays is to facilitate the development of ecological thinking, the formation of ecological awareness are very important. In the 21 st century every individual should develop within the educational process as a personality, not only receiving from the environment, including also society, but also giving to it. Within the pedagogical process of schools there should be discovered and ensured the balance between human ego-and eco-centric thinking and performance (Capra, 1996; SalÓte, 2002; Vaines, 1990) . Within the modern educational process there should be developed non-consumering attitude towards the environment, human life, and activities in this environment (Briede et al., 
In human ecology, the person and the environment are viewed as being interconnected in an active process of mutual influence and change (Bronfenbrenner, 1996; Lakatos et al., 2003; Malberg, 1986; Orlove, 1980; Taylor, 1934; Visvander, 1986) . For example, Bronfenbrenner (2005: 107) writes: ìThe ecology of human development is the scientific study of the progressive, mutual accommodation, throughout the life course, between an active, growing human being and the changing properties of the immediate settings in which the developing person lives, as this process is affected by the relations between these settings, and by the larger contexts in which the settings are embeddedî. In ìProperties of the Person from an Ecological Perspectiveî, he (ibid.: 120-127) tells about the necessity of ecological context and cognitive capacities (e.g., competences) of human beings: ìConsistent with an ecological view of organism-environmental interaction ... the person (is) an active agent who contributes to his or her own development. Correspondingly, personal characteristics are distinguished in terms of their potential to evoke response from, alter, or create the external environment, thereby influencing the subsequent course of the personís psychological growthî.
Subsequently, in contemporary teacher education, we should ensure that students as prospective educators develop their competences in the process of interaction with the educational environment.
One of the prior research and teaching trends of the Institute of Education and Home Economics (IEHE) at the Latvia University of Agriculture is the development of educational ecology as the theoretical concept for teacher education. In our research (Katane, 2005a; 2005b; 2006; Katane & PÁks, 2006) we have developed ecological didactic model of studentsí as prospective teachersí pedagogical practice (Katane, 2006) .
The main objectives of a model are to: 1) develop the prospective teachersí ecological thinking, 2) facilitate their integration into the educational environment of a comprehensive school; 3) promote the next teachersí professional development, i.e. development of various competences in the educational environment of school as the interaction system. The aim of this article is to describe and substantiate the systemic ecological approach for teacher education.
Ecological didactic model of studentsí pedagogical practice Ittelson (1969) , Levin (Левин, 2001) , Rubinstein (Рубинштейн, 2004) among others emphasize the idea that the question, how environment influences a human being, should be formulated differently, that is, how a human being perceives the environment. Therefore, it is very important, when supervising the studentsí pedagogical practice, to answer the following questions: what kind of environmentís images (conceptions) are interiorized in a studentís psyche; what does the student want and what he/she can see and evaluate in the educational environment of school; what kind of attitudes does he/ she have towards this environment. Thinking about the pedagogical practice at school, it is important to respect the peculiarities of next teachersí perceptions, thinking, and values orientation towards school as environment, at the same time engaging them in ecological education. The experience shows that the image of a school that university studentsí carry since their childhood is a keystone in the process of professional development. During the pedagogical practice the university teacherís task is to broaden and, if necessary, to correct the studentsí previous views by developing a conception about a school as a complex system of educational environment, by directing studentsí thinking and offering new knowledge. The students should be taught to think accordingly the new social role they are to acquire during the pedagogical practice ñ a teacher. The student should think and act ecologically ñ to be oriented towards ME AT SCHOOL, not ME and THE SCHOOL.
Two qualitative indexes of professionalsí training should be stressed as integral to its effectiveness (Shirobokov & Roe, 2005) : the time needed by the university graduate to adapt to the environment in accordance with his/her specialty; the number of related subdisciplines that enable the graduateís work without a substantial amount of time spent on adaptation and mastering these additional relevant specializations.
Therefore during the studies at the university, it is important to develop prospective teachersí systemic ecological thinking, various competences, including skills how to adapt to a changing environment in general and how to adapt specifically to an environment of professional practice. Both prospective teachers and novice teachers must know how to adapt to the educational environment of schools, to study their cultural environment, including pedagogical culture, and understand how to foster their professional self-development within this environment (Briede, 2004a; Hanno et al., 2000; Katane, 2006) .
The model of school as a multilevel and multifunctional environment (Katane, 2005a; 2005b; 2006) served as a starting point for elaboration of ecological didactic model of prospective teachersí pedagogical practice. The model contains three levels of school environment (see Figure 1 and Table 1 ). The subjects and objects of interaction school staff, pupils, pupilsí family members, all those concerned (society).
Objects of interaction
School subjects.
the content of school subjects; 
Substructures of school environment
Sequel to Table 1 and defined criteria.
School is a self-educating, selfdeveloping, and self-evaluating environmental system (learning organization).
Other types of environmental description Type of interaction
Thus, we can define the school environment as a mutually dependent structure of environmental systems.
The substantiation of levels provided in Table 1 is based on authorís reflection on pedagogical and academical experience and studies on school pedagogy and educational ecology. The interdependence of such basic categories as teaching/learning process, pedagogical process, and educational process has to be considered in the school pedagogy. In human ecology, including educational ecology, the development of environmental models is based on systems ecological thinking, which enables to identify the above-structures and substructures of environmental systems and describe them from the structural, functional, and evolutionary aspect. Works by Bronfenbrenner (1979 Bronfenbrenner ( / 1996 , Bubolz and Sontag (1993) , Hirsto (2001) , Huitt (1995) , Sage (1998a; 1998b) , Sterling (2001) and others testify that ecological systems within the environmental models are represented as interdependent, concentric circles. Thus, the principle of environmental taxonomy has been taken into consideration in presented model of school environment.
Pedagogical dyad in the ecological didactic model of studentsí pedagogical practice
When educating a prospective teacher, it is essential to facilitate his/her readiness to cooperate and work in a team, take and share the pedagogical responsibility, and acquire different teacherís roles within the educational environment of a school. Within the study course ìPedagogical Practiceî it is important to ensure the coordinated and goal-oriented functioning of a pedagogical triad as a united system of cooperation (Figure 2 ). There are also three dyads functioning simultaneously and independently in this triad: 1) university lecturer student; 2) student supervisor of pedagogical practice at school; 3) university lecturer supervisor of pedagogical practice at school.
The performance of these dyads greatly influences the studentís professional development. In ecological didactic model, the choice of varied forms and types of cooperation within the dyad student supervisor of pedagogical practice at school and the planning, implementation, and evaluation of prospective teachersí pedagogical activities are of special importance (Figure 2) .
The ideas on the performance of pedagogical dyads is based on conceptions, theories, and models by Bronfenbrenner (1996) , Lerner (Лернер, 1981) , Petrovsky (Петров-ский, 1990), Vigotsky (Выготский, 2000) , Vorobyov (Vorobjovs, 1993) and others. Three types of dyadic interactions are presented in these theories: 1) visiting dyad, 2) collaborational dyad, and 3) independent performance/leading dyad. All these types can be found in Latvian ethnopedagogy, including the descriptions of interaction between an adult and a child/young people (Barons, 1989; RudzÓtis, 1974) . The significance of these dyads has been tested through the centuries. The students, proceeding through all the stages of pedagogical practice, change from one role to another, improve their professional competences qualitatively, increase the number of their functions and the scope of their tasks, and accept more responsibility, while performing pedagogical work at school. The requirements and tasks to be performed during the pedagogical practice were based on the multilevel model of school environment (see Table 2 ): 1st stage of practice: the 2 nd year students act only at the level of formal teaching/ learning environment of a school. During the lesson visiting practice the interaction student supervisor of pedagogical practice occurs within the visiting dyad. 2nd stage of practice: during the first pedagogical practice (assisting practice) the 3 rd year studentsí (assistantsí of the supervisors of pedagogical practice at school) professional activities are carried out at in the pedagogical environment of school, including the formal teaching/learning environment. The interaction student supervisor of pedagogical practice occurs within the collaborational dyad. 3rd stage of practice: during the second pedagogical practice the 4 th year studentsí professional activities are carried out on the level of educational environment of school; they continue to develop the holistic approach towards the school as entirety of multilevel and multifunctional educational environment. The interaction student supervisor of pedagogical practice is characterized by a leading dyad: the focus is on the studentís independent performance. The supervisor of practice has only the advisorís and expertís roles.
Thus the scope of studentsí competences and functions increases proceeding the stages of pedagogical practice and the levels of school environment and so does the degree of studentís integration into the multilevel and multifunctional environment of school.
The planning, organization, and evaluation of pedagogical practice
In the ecological didactic model, each stage of studentsí pedagogical practice at school forms a single cycle, which starts with planning, proceeds with the implementation of a plan, and ends with the evaluation, including coming to new conclusions and, if necessary, making corrections, when planning the next stage of pedagogical practice ( Figure  3) .
Every stage of practice is planned, implemented, and evaluated at a new level of school environment, at a new stage of pedagogical dyad, indicating a wider scope of studentsí competences. The duration of pedagogical practice also increases according to the stages. The ecological approach, including thinking within the systems of time and environment, the taxonomy principle of the systems of multilevel and multifunctional environment of a school, as well as the principle of pedagogical dyad underset the objectives of pedagogical practice, structural requirements, and evaluation criteria for the studentís report on pedagogical practice. (Katane, 2006) Shirobokov and Roe (2005) states that three important functions within a multifunctional system of assessment are: 1) regulation function, which includes recording of academic achievements of a particular student in a criterion-referenced fashion according to the standard of educator profession that is formally approved by the country; visiting practice 2) normative-diagnostic function, which includes fundamental aspects of interconnection between all the participants of the educational process, as well as substantive and affective reflection upon particular pedagogies by both teachers and students; 3) facilitation function, which is connected with the studentsí motivation.
At the IEHE studentsí performance during the pedagogical practice is evaluated according to the principle of accumulation. The assessment of studentsí pedagogical practice consists of: 1) studentís self-assessment; 2) assessment provided by the supervisor at school; 3) the assessment of a written report on pedagogical practice (provided by the university lecturer ñ supervisor of pedagogical practice); 4) assessment provided by the advisor of the Bachelorís Paper on the studentís research carried out at school during the pedagogical practice; 5) assessment of pedagogical practice presentation: studentís presentation of visuals is evaluated by the university lecturer ñ supervisor of pedagogical practice and several experts.
The ecologically based system of assessment enables students to develop self-evaluation and reflection on their achievements in the educational environment. The students develop their reports and presentation on pedagogical practice in accordance with: 1) the aims and tasks of pedagogical practice, 2) studentsí competences and functions, 3) the stages of pedagogical dyads during the given period of practice, and 4) the model of multilevel and multifunctional educational environment of a school.
Many scientists (for example, Bigge & Shermis, 1992; Briede, 2004a , Briede, 2004b McCombs & Marzano, 1990; Parker, 1997, etc.) point out the importance of reflection competence in the study process. McCombs & Marzano (1990) argues that students need training to recognize the link between studies and themselves, i.e. to understand the ìIî component in order to realize a sense of personal control over learning abilities. Reflective teaching helps to evaluate the results of such kind of influence critically and to explain are we being human or not considering only positivist view (Briede, 2004b) . According to Bigge and Shermis (1992) , scientific cognitions, education that centers on reflection level teaching and learning consists of both students and teachers experimentally reconstructing their respective life spaces so as to add to their meaning and thereby to increase the involved personís abilities, both individually and collectively, to direct the course and contents of their future life spaces. Reflective practice supplies flexible and self-evaluative professional development. It relevantly promotes the skills to react to the changing conditions appropriately, at the same time keeping high professional and academic level. Reflective practice should be a curriculum component.
Evaluation of the ecological didactic model of studentsí pedagogical practice
The ecological didactic model of studentsí pedagogical practice has been under the theoretical and practical approbation already for 2.5 years.
The university teachers delivering other study courses, supervisors of pedagogical practice at schools, and the students themselves were involved in the practical approbation of the model. There were four seminars on conceptual and practical issues held on both organizational principles and theoretical substantiation of requirements for pedagogical practice. The seminars aimed to develop uniform conceptual approach to the facilitation of prospective teachersí systems ecological thinking, professional competences, and readiness for the development of professional activities by means of univer-sity teachersí, practice supervisorsí, and studentsí exchange of experience and reflection on it. Regarding the conceptualization of reflection on teacherís pedagogical experience we refer to KrastiÚa & Pipere (2004) , SkujiÚa (SkujiÚa et al., 2000) and others.
As a result of collaboration, the ecological didactic model of studentsí pedagogical practice has been improved (see Table 3 ) and several new teaching aids were developed. Table 3 . The changes in the ecological didactic model of studentsí pedagogical practice FROM TO 1. The types of studentsí practice The holistic and ecological approach to the at school are viewed as sepaplanning, organization, and evaluation of all rate disciplines, which are not types of practice. The pedagogical practice at interconnected and which are school is looked upon through the systems supervised by different uniprinciple and idea of consecutiveness. versity teachers.
Two types of studentsí
Three types of studentsí practice at school: practice at school: 1) lessonsí visiting practice; 1) lessonsí visiting practice;
2) assisting practice; 2) pedagogical practice.
3) the practice of independent pedagogical performance.
The focus is on the majoring
The focus is on a student as a prospective subject at school. The emphasis teacher, his/her systems ecological thinking and is placed on the acquisition of multifunctional performance within the school subject didactics/methodology. environment:
1) the studies of and the integration into the educational environment of the school; 2) the development of teachersí various competences and roles through extending the range of the prospective teachersí functions and the environment of pedagogical activities by every next stage of practice.
Formal collaboration among
The team-work of the teaching staff within the the university teachers, deliframework of a particular study pogramme. vering different study courses. 5. Formal, mediated collaboration The triad as an interaction system, where the with the supervisors of pedago-coordinated functioning of three dyads (univergical practice at schools. sity teacher ñ student; student ñ supervisor of pedagogical practice at school; university teacher ñ supervisor of pedagogical practice at school) is very important. 6. The evaluation provided by the The accumulative evaluation, where the stuuniversity teacher ñ supervisor dentsí reflection and self-evaluation of their of pedagogical practice is the pedagogical experience is considered as determinative final assessment. important. The ecological didactic model of studentsí pedagogical practice was evaluated in the spring and autumn of 2006.
To evaluate the model, following research methods were used: 1) Analysis of the university teachers, supervisors of pedagogical practice at schools, and studentsí reflections on their experience; 2) Analysis of documents: 4 th year studentsí reports on their pedagogical practice, the transcripts of the seminars organized for the teachers from the IEHE, headmasters and teachers, representing the schools of studentsí pedagogical practice; 3) pedagogical visiting (the visiting and evaluation of studentsí lessons at school and presentations on their pedagogical practice); 4) expertise of model by educators and students.
In the spring 2006, the expertise of the ecological didactic model of pedagogical practice was performed where the trainees were the students from the study program ìHome Environment and Information Technologies in Educationî at the IEHE.
The group of 11 experts was assembled. The basic criteria for the choice of experts were: 1) the involvement in the evaluation of the ecological didactic model of pedagogical practice; 2) the possibly diverse competences regarding the evaluation of the given problems (Albrehta, 1998; Бешелев & Гурвич, 1974) .
The selected experts represented different areas of competences. They worked as: 1) the headmasters of comprehensive schools (the head of the groups, performing the accreditation of schools and the certification of headmasters in Latvia, among them), 2) the supervisors of pedagogical practice at schools (including the master teachers of school subjects, the heads of the subjectsí commissions of teachers), 3) university teachers, employed at the IEHE (directors of different study programs of teacher pre-service and further education, university teachers ñ supervisors of pedagogical practice and lessons visiting practice); 4) psychologists, employed at schools, 5) the representatives of the administration (deputy dean for studies, the director of the IEHE). Before the assessment, the author of this article presented and discussed the ecological didactic model of pedagogical practice with the experts. The main issues discussed were the main trends of model development: the concept and its substantiation, clarity and comprehensibility, systematic and gradual sequencing, as well as benefits of model for the development of studentsí competences and preparedness for the professional performance in the educational environment of a school. After the presentation, discussions, exchange of information, and verbal assessments, the experts individually assessed the ecological didactic model of pedagogical practice using the special worksheets.
In the autumn 2006, the model was assessed by the 4 th year students, studying at the IEHE. The assessment was performed on the day the studentsí presented the reports on pedagogical practice.
During the presentation and evaluation of pedagogical practice (verbally assessing the experience gathered during the practice), the students focused on: 1) the description, analysis, and evaluation of schools as multilevel and multifunctional educational environment, including pedagogical culture; 2) the significance of development of their (studentsí) as prospective teachersí systemic ecological thinking and integration into educational environment, 4) the openness of the school to the new teachers; 4) development of studentsí professional competence, 5) the organizational issues of practice, 6) different opportunities to collaborate, 6) the pedagogical and psychological support available, etc. Then 18 students individually assessed the model of pedagogical practice using special worksheets.
In order to obtain data, the technique of Dembo-Rubinsteinís projective test was used during the expertise. Worksheets contained vertical line segments where the upper point of segment was formulated as the highest positive evaluation of the model, but the lowest point of segment ñ the lowest negative evaluation. The line segment was not divided by sections and the person, assessing the model, could draw a cross any place on the line segment. This projective technique enabled to avoid the criterial assessment and ensured the holistic approach to the evaluation, respecting cognitive, affective, and intuitive components of evaluation. The length of a line segment (10 cm) was chosen to enable the reading of the data on 10-point scale. The evaluations, provided by experts and students, were divided in four levels: 1) very high evaluation (level 4: 8-10 points); 2) relatively high evaluation (level 3: 5-8 points); 3) relatively low evaluation (level 2: 2.5-5 points); 4) very low evaluation (level 1: 0-2.5 points). Then the assessment provided by experts and students was compared: 1) very high evaluation (level 4) has been given to the model by 91% of experts and 78% of students; 2) relatively high evaluation (level 3) has been given to the model by 9% of experts and 22% of students; 3) nobody from the experts and students has evaluated the model of pedagogical practice relatively low (level 2) and very low (level 1).
Having summarized the information obtained through all research methods, we can conclude that the ecological didactic model of pedagogical practice facilitates the future teachersí systems ecological thinking, enables them to successfully adapt into the educational environment of a particular school and to become aware of oneself as an integral part of the environment within the interaction system, promotes the development of various competences, and facilitates the studentsí readiness for the professional activities within the multilevel environment of a school.
